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Matsumoto et al. disclose a process for manufacturing a multilayered molded product, wherein the 
content of the core layer is a glass fibre reinforced thermoplastic resin with a foaming agent. The 
process comprises the step of opening the mold to have a foaming operation. 

Claims 1-2 and 5-1 1 do not comply with Paragraph 28.2(1 )(b) of the Patent Act. Matsumoto et al. 
disclosed the claimed subject matter before the claim date. Matsumoto et al. disclose a process 
for manufacturing a multilayered molded product, wherein the content of the core layer is a glass 
fibre reinforced thermoplastic resin with a foaming agent. To form the core layer, the process 
comprises the steps of melting and kneading a molding material, injecting the molding material into 
a moid, closing the mold to a designed position to fill the mold cavity for a designed timing periord, 
open the mold to a predetermined position to have a foaming operation, cooling the mold and 
removing the molded product from the mold. 

Claims 3-4 do not comply with Section 28.3 of the Patent Act The subject matter of these claims 
would have been obvious on the claim date to a person skilled in the art or science to which they 
pertain having regard to Matsumoto et al. in view of common general knowledge. Although the 
claimed organic and carbon fibers are not disclosed by Matsumoto et al., any skilled person in the 
art has no difficulty to choose organic or carbon fibres as reinforcing fibers according to the 
requirement of the final product. Thus, using organic and carbon fibers as a reinforcing fibers 
cannot be relied upon to add patentablity. 

Claims 1 and 8 do not comply with Subsection 27(4) of the Patent Act. The inclusion of "or" causes 
a lack of clarity. 

Claim 8 does not comply with Subsection 27(4) of the Patent Act. The double inclusion of any 
element is not permissible in the claims. The term "a mold" (page 53) has already been defined 
previously in claim 1. The aforementioned term should therefore be referred to using a definite 
article. 

Claim 1 0 does not comply with Subsection 27(4) of the Patent Act. The claim containing a negative 
expression "not smaller than" is objectionable in that the claim should generally set forth what the 
invention is or does, and not what it is not or does not do. 



In view of the foregoing defects, the applicant is requisitioned, under Subsection 30(2) of the Patent 
Rules, to amend the application in order to comply with the Patent Act and the Patent Rules or to 
provide arguments as to why the application does comply. 
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Description 

[0001 ] This invention relates to a process for producing a multilayer molded article comprising a foamed thermoplastic 
resin and laminated thereon a skin material and to the thus-produced multilayer molded article, which can be used for 
5 automobile interior parts and home electric products. 

[0002] Multilayer molded articles laminated with a skin material on their surface are widely used in various fields, for 
example, as automobile interior parts and home electric products in view of their good shaping property and low pro- 
duction costs. 

[0003] To meet the strong demand for lightning of these multilayer molded articles, there has recently been proposed 
10 that a skin material Is laminated on the surface of a foamed resin base. 

[0004] JP-A-No.4-148907 discloses a process tor producing such multilayer molded articles, comprising the steps of: 

placing a skin material between an unclosed pair of female and male molds; 

supplying a molten thermoplastic resin composition kneaded with a foaming agent between said skin material and 
is one of the female and male molds; 

closing the said pair of molds; 

opening them and foaming a molten resin composition under reduced pressure; and 
cooling to solidify it 

20 [0005] By this process, light multilayer molded articles with good appearance can be produced In a high molding 
cycle and low cost. However, It has a problem that deformation of the molded article occurs depending upon the shapes 
of the multilayer molded articles, particularly bending angles at bended parts ol products become outwardly wider than 
the designed value. This problems can effectively be prevented by, for example, Increasing the thickness of the resin 
bases or sufficiently cooling the multilayer molded articles under adequate pressure In the molds, but these methods 

25 cause another problem that the weight ot the articles increases, and a molding cycle becomes long or that softness of 
the skin materials is damaged. 

[0006] EP-A- 0 544 501 discloses a process for preparing composite foamed molded articles. 
[0007] It is an object of the present invention to provide a process which, without causing undesired deformation of 
molded articles, enables the production of a light weight multilayer molded article at a high molding cycle and low cost. 
30 [0008] This object was achieved on the basis of the finding that the above mentioned purpose can be attained when 
a glass fiber containing thermoplastic resin composition with a bending modulus of elasticity of 20,000 kg/cm 2 or more 
at room temperature and containing 3-40 % by weight of glass fiber Is used. 

[0009] Thus, the present invention provides a process according to claim 1 for producing a multilayer molded article 
wherein a skin material is laminated on a surface of a foamed thermoplastic resin base, which comprises the steps of 

35 

placing a skin material between an unclosed pair of female and male molds; 

supplying a molten resin composition comprising a foaming agent and a glass fiber containing thermoplastic resin 
having a bending modulus of elasticity of 20,000 kg/cm 2 or more at room temperature and containing 3 - 40 % by 
weight of glass fiber between the said skin material and one of female or male molds; 
40 closing both the molds to fill the cavrty formed by female and male molds with the molten resin composition; 

opening both the molds to foam the molten resin composition under reduced pressure; and 
cooling to solidify It. 

[0010] The present invention is illustrated in detail as follows. 

45 [001 1 J It is necessary that, in order to decrease the deformation of the molded article, the content of the glass fiber 
in the thermoplastic resin is 3 - 40 % by weight and the bending modulus of elasticity (measurement according to JIS 
K6758) at room temperature of the glass fiber-containing thermoplastic resin is 20,000 kg/cm 2 or more. The bending 
modulus of elasticity of the thermoplastic resin is brought to the above-mentioned values by the adjustment of the 
amount of glass fiber to be blended. 

50 [0012] The kind of thermoplastic resins is not particularly limited as far as they satisfy these conditions. Polypropylene 
resin, polyethylene resin, polyvlnylchlorlde resin, polystyrene resin, poly methytmethacrylate resin, polycarbonate resin, 
polyamlde resin such as nylon, and acrylonltrlle - butadiene - styrene block copolymer, which have been used for 
Injection molding, press molding, extruding molding and the like, can be used. Among these, polypropylene resin Is 
preferably used In the present invention. 

55 [0013] In these thermoplastic resins, various conventbnal additives such as a coloring agent and a filler such as talc 
and calcium carbonate, and a weatherability agent may be blended. 

[0014] As the above mentioned polypropylene resin, propylene homopolymer, various copolymers containing pro- 
pylene as the main component such as ethylene - propylene copolymer are used, and among these polypropylene 
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resins, the one with a melt flow index (Ml) of 15 - 300 g/10min is preferred. The melt flow index mentioned herein is a 
value measured according to JIS K7210 (230 °C, 2.16 kg). 

[0015] The glass fiber to be blended with the above mentioned thermoplastic resin is not restricted in its kind and 
shape, but those with the average fiber length In the multilayer molded article In a range 0.5-15 mm, particularly glass 
5 fiber with average fiber length of 1 mm or more is preferred, and it is preferred that fiber diameter is within the range 
3 - 20 urn 

[0016] The method for mixing the thermoplastic resin and glass fiber is not particularly restricted. For example, the 
thermoplastic resin powder or pellets are mixed with glass fibers of a prescribed length, preferably 5 - 25mm, or so- 
called long fiber-reinforced thermoplastic resin pellets, which can be obtained by cutting a thermoplastic resln-covered 
10 bunch of glass fiber to an adequate length, preferably 5 - 25mm, are used. In order to keep average fiber length of 1 
mm or more In the resin article, attention Is to be paid not to cut the glass fibers excessively during kneading the 
thermoplastic resin. 

[0017] The said average fiber length can be determined as follows: . 

After- the combustion of base resin of the multilayer molded article, residual glass fibers which remain as ash are 
15 randomly collected and the sum of sampled glass fiber length is divided by the number of the sampled glass fiber. The 
number of the sampled glass fiber is usually about 200 or more. 

[0018] The foaming agent used in the present invention is not particularly restricted, but those conventionally used 
in the production of foamed thermoplastic resin articles can be used. For example, inorganic foaming agents such as 
sodium bicarbonate and organic foaming agents such as azodicarbonamide are exemplified. The amount of said foam- 
20 ing agent Is the same as In the conventional usages and not particularly restricted. It Is usually 0.5 - 5 % by weight of 
the glass fiber-contain Ing thermoplastic resin. 

[0019] As the skin material of the present Invention, e.g. a woven fabric, knitting fabric, non-woven fabric, sheet or 
film of thermoplastic resin or thermoplastic elastomer Is used, and these may have uneven patterns such as a grain 
on the surface. Furthermore various foamed sheets, tor example, foamed article of thermoplastic resin such as poly- 

25 olefin resin, polyvlnyichloride resin and polystyrene resin, the foamed article of thermosetting resin such as poly- 
urethane, foamed rubber of cis-1 ,4-polybutadiene, ethylene - propylene copolymer and so on can be used. 
[0020] These skin materials maybe usedalone or as multl layered skin materials wherein two or more of said materials 
are laminated with an adhesive, for example, a woven fabric, non-woven fabric, sheet or film of thermoplastic resin or 
thermoplastic elastomer Is laminated on a foamed sheet. 

30 [0021] When these skin materials are used in the present invention, pre-heating and pre-shaping may be performed 
in advance in order to adjust tensile stress and the elongation of the skin materials. 

Brief illustration of drawings: 

35 [0022] Figure 1 is a rough sketch of the cross section of the mold apparatus of the process of the present Invention, 
wherein the skin material Is placed between open molds. 

[0023] Figure 2 is a rough sketch of the cross section of the mold apparatus of the process of the present invention, 
wherein the molten resin composition Is fed between the skin material and the female mold. 

[0024] Figure 3 Is a rough sketch of the cross section of the mold apparatus of the process of the present Invention, 
40 wherein the resin Is foamed by opening slightly the molds after closing. 

[0025] Figure 4 is the cross section of the central part of the multilayer molded article obtained by the process of the 
present Invention. 

[0026] Figure 5 shows a deformed state at the end of bended part of the multilayer molded article. 
[0027] The signs used in these figures denote the followings: 

45 



(1) 


female mold 


(2) 


male mold 


O) 


clamper 


(4) 


resin-feeding opening 


(5) 


resin-1eeding pass 


(6) 


skin material 


(7) 


cooling pipe 


(11) 


molten resin composition 


(12) 


foamed resin composition 


(20) 


multilayer molded article 


e 


deformation angle 







[0028] A molding apparatus used in the present invention comprises a pair of female (1) and male (2) molds as 
55 exemplified in figures 1 - 3. 

[0029] Clampers (3) which can freely expand and contract by e.g. oil pressure, air pressure or a spring In such a 
direction that permits the clamping of the molds to fix skin materials are equipped adjacent to the outer part of the male 
mold (2). These clampers (3) are properly adjusted to correspondto the complexity of a product shape. Forth Is purpose, 
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a certain means such as pins for controlling the expansion of a skin material (6) at clamping may be set on the clampers. 
The skin material may be clipped between the clamper (3) and a parting plane of the female mold ( 1) and the expansion 
of the skin material may be controlled by adjusting power on the clamper. 

[0030J In the male mold (2), a resln-feedlng pass (5) for providing molten resin and arbitrary numbers of resln-feedlng 
5 openings (4), through which molten resin is provided in the cavity, are equipped. Naturally, the said resin-feeding pass 
(5) and resln-feedlng openings (4) may be equipped on the female mold (1) when the mold design requires. Cooling 
pipe (7) for cooling molds may be equipped on both or one of male mold (2) and female mold (1) according to its 
necessity. 

[0031] By using the said apparatus, a specific method for carrying out the method of the present Invention Is illus- 

io trated. Following Illustration Isan example of the present Invention and the present Invention Is not restricted only to this. 
[0032] The skin material (6) is fixed by the clamper (3) and placed between unclosed female (1) and male (2) molds 
(Figure 1). Next, afterthe female mold (1) Is lowered to an appropriate position, a molten resin composition (11) obtained 
beforehand by melt kneading of a thermoplastic resin, glass fiber and a foaming agent by an injection machine (not 
shown in figure) is provided between the skin material (6) and male mold (2) through the resin-feeding pass (5) and 

is the resin-feeding opening (4) (Figure 2). At this time the molten resin composition may be fed afterthe female mold 
(1) has been lowered or during the female mold (1) is being lowered, but in the latter case, the feeding of the molten 
resin composition must be finished at the same time or before the finish of clarrping of the molds. 
[0033] In the case that feeding of the molten resin has finished before completion of closing the molds, the female 
mold (1) is taken down further afterthe molten resin is fed, and the molten resin composition fed is spread in the mold 

20 and filled In the cavity formed by the pair of female and male molds. By this time the loamlng agent In the molten resin 
composition has already decomposed and the gas generated Is contained In the resin. Then, the female mold (1) Is 
opened a little, and by reducing pressure, the unsolldlfled molten resin composition Is foamed, and the thus foamed 
molten resin composition (1 2) Is cooled and solidified as It stands (Figure 3). After that, the molds are opened to take 
out the molded article. Thus, the multilayer molded article (20) wherein the skin material Is laminated on the surface 

25 of the foamed thermoplastic resin can be obtained. Further, the extent of the foaming of the molten resin can be adjusted 
freely by adjusting the extent of the opening of the female mold (1 ). The female mold (1 ) is again lowered a little before 
the molded article Is taken out and the solidified or unsolldlfled foamed thermoplastic resin composition (12) may be 
pressed again. 

[0034] By the process of the present Invention a multilayer molded article comprising a skin material laminated In- 
30 tegratedly on the surface of a glass-fiber containing foamed thermoplastic resin base, which is light and hardly deforms, 

can be Obtained, which is particularly suitable for interior parts of an automobile, for example, an instrument panel, a 

door trim, a seat back, a partition board and a console box. 

(Examples) 

35 

[0035] The present Invention Is Illustrated by examples as follows, but It Is needless to say that the present Invention 
is not restricted to them. 

Example 1 

40 

[0036] A laminated sheet comprising a foamed polypropylene sheet (thickness of 3 mm, an expansion rate of 15 ) 
laminated as a lining material on a polypropylene elastomer sheet with a thickness of 0.5 mm was placed on a clamper 
(Figure 1), and was clamped between a parting plane of a female mold by bringing down the female mold. While a 
skin material being slipped into a cavity, the female mold was further slowly taken down and, when the cavity clearance 
45 reached 20 mm, a molten polypropylene resin composition (melt temperature : 200 fl C) was fed between the surface 
of a male mold and the skin material from a resin-feeding opening as shown in figure 2. 

[0037] The molten polypropylene resin composition used here was obtained by melt kneading of 95 parts by weight 
of a glass fiber-containing polypropylene resin composition comprising a mixture of glass fiber and Sumitomo Nor- 
blene® AX568 (polypropylene resin manufactured by Sumitomo Chemical Co., Ltd., Ml:65), the content of glass fiber 
so being 15 % by weight and average glass fiber length being 2 mm, and the bending modulus of elasticity of the mixture 
being 31,000 kg/cm 2 , and 5 parts by weight of an pofyethylenlc foaming agent masterbatch (MB1023 manufactured 
by Sankyo Chemical Co., Ltd.) which contains 30 % by weight of loamlng agent. 

[0038] After supplying the molten polypropylene resin composition, the female mole was further taken down to close 
the molds, and then raised a little to open the molds. The molds were cooled at this state so that the resin composition 
55 was solidified (Figure 3), then the molds were opened, and the molded article was taken out. During this molding 
process the female mold was adjusted to 30°C and the male mold to 70 °C before cooling. 

[0039] Thus, an interior part of an automobile comprising a skin material laminated on the surface of a foamed resin 
with a thickness of 2.5 mm and an expansion rate by foaming of 1 .4 times, which had the dimension with length of 900 
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mm, a width of 750 mm, a bending angle at the end of 90 degrees, and a height at the end ol bended part of 10 mm, 
and of which cross section of central part Is shown In figure 4, was obtained. After the product was allowed to stand 
in a room for a day. the bended part was slightly opened outward, the bending an gle was 93 degrees and the deformation 
angle (6) was 3 degrees. 

5 

Example 2 

[0040] In the same manner as In Example t but using the glass fiber-containing polypropylene resin composition 
with average glass fiber length of 1 .3 mm, glass fiber content of 7 % by weight and the bending modulus or elasticity 
10 of 22,000 kg/cm 2 at 23°C, a similar Interior part of an automobile was obtained. 

[0041] After the Interior part of an automobile obtained was allowed to stand In a room for a day, the bending angle 
was 95 degrees and the deformation angle (6) was 5 degrees. 

Example 3 

1S 

[0042J In the same manner as in Example 1 but using the glass fiber-containing polypropylene resin composition 
with average glass fiber length ol 0.6 mm, glass fiber content of 15 % by weight and the bending modulus of elasticity 
of 29,000 kg/cm 2 at 23 °C, a similar interior part of an automobile was obtained. 

After the interior part of an automobile obtained was allowed to stand in a room for a day, the bending angle was 98 
20 degrees and the deformation angle (9) was 8 degrees. 

Comparative example 1 

[0043] In the same manner as In Example 1 except that no glass fiber was blended and Sumitomo Norbiene® 
25 BPZ5077 (polypropylene resin manufactured by Sumitomo Chemical Co., Ltd., Ml: 40, a bending modulus of elasticity: 
22,000 kg/cm 2 ) was used as a resin component, a similar interior part of an automobile was obtained. 
[0044] After the Interior part of an automobile obtained was allowed to stand In a room for a day, the bending angle 
was 103 degrees and the deformation angle (0) was 13 degrees. 

so Comparative example 2 

[0045] In the same manner as In Example 1 except that Sumitomo Norblene AX574 (manufactured by Sumitomo 
Chemical Co., Ltd., Ml: 45) as a polypropylene resin was used and the glass fiber-containing polypropylene resin 
composition with a bending modulus of elasticity of 1 9,000 kg/cm 2 at 23 °C, containing glass fiber with average glass 
as fiber length of 1 .5 mm in an amount of 4 % by weight was used, a similar interior part of an automobile was obtained. 
[0046] After the Interior part of an automobile obtained was allowed to stand In a room for a day, the bending angle 
was 115 degrees and the deformation angle (G) was 15 degrees. 



40 Claims 

1 . A process for producing a multilayer molded article wherein a skin material Is laminated on a surface of a foamed 
thermoplastic resin base, which process comprises steps of: 

45 placing a skin material between an unclosed pair of female and male molds; 

supplying a molten resin composition comprising a foaming agent and a glass fiber containing thermoplastic 
resin having a bending modulus of elasticity of 20,000 kg/cm 2 or more at room temperature and containing 3 
- 40 % by weight of glass fiber between the said skin material and one of the female and male molds; 
closing said pair of molds to fill the cavity formed by said molds with said molten resin composition; 

so opening both the molds to foam the molten resin composition under reduced pressure; and 

cooling to solidify It. 

2. A process for producing the multilayer molded article of claim 1 wherein the average fiber length of the glass fiber 
is 1 mm or more. 

55 

3. A process for producing the multilayer molded article of claim 1 or 2 wherein the themoplastic resin is a polypro- 
pylene resin. 
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4. A process for producing the multilayer molded article described in claim 3 wherein the melt flow Index at 230°C of 
the polypropylene resin Is within a range of 15 - 300 g/1 0 mln. 

5. A process for producing the multilayer molded article of claim 1 1 wherein the average fiber length of the glass fiber 
is within a range of 0.5-15 mm. 

6. A process tor producing the multilayer molded article of claim 1 , wherein the liber diameter of the glass fiber is 
within a range of 3 - 20 um 



PatentaneprOche 

1. Verfahren zum Herstellen eines mehrschichtigen Formteils, in dem ein Oberflachenmaterial aul die Oberflache 
einer geschaumten, thermoplastischen Harzbasis laminiert wird, wobei das Verlahren die Schritte umfasst: 

Plazleren eines Oberflache nmaterials zwischen ein often es Paar von Stempel- und Gesenkformen; 
Zufuhren einer geschmolzenen Harzmasse, umfassend einTreibrnittel und ein Glasfasern enthaftendes, ther- 
moplastisches Harz mit einem Biegeelastizitatsmoduf bei Zimmertemperatur von 20.000 kg/cm 2 Oder mehr, 
das 3 bis 40 Gew.-% Glasfasern enthait, zwischen das Oberflachenmaterial und eine der Stempel- und Ge- 
senkformen; 

SchlleBen des Formenpaars, wodurch derdurch die Forme n erzeugteHohlraummlt der geschmolzenen Harz- 
masse gefOlit wlrd; 

Offnen bolder Formen, wodurch die geschmolzene Harzmasse unter vermlndertem Druck geschaumt wlrd und 
AbkOhlen zur Verfestlgung. 

2. Verfahren zum Herstellen des mehrschichtigen Formteils nach Anspruch 1 , wobei die mittlere Faserlange der 
Glasfasern 1 mm Oder mehr betragt. 

3. Verfahren zum Herstellen des mehrschichtigen Formteils nach Anspruch 1 Oder 2, wobei das thermoplastlsche 
Harz ein Polypropylenharz ist. 



4. Verfahren zum Herstellen des in Anspruch 3 beschrlebenen, mehrschichtigen Formteils, wobei der Schmelzlndex 
bei 230 C C des Poiypropylenharzes im Bereich von 15 bis 300 g/10 min liegt. 

5. Verfahren zum Herstellen des mehrschichtigen Formteils nach Anspruch 1, wobei die mittlere Faserlange der 
Glasfasern Im Bereich von 0,5 bis 15 mm liegt. 

6. Verfahren zum Herstellen des mehrschichtigen Formteils nach Anspruch 1 , wobei der Faserdurchmesser der Glas- 
fasern Im Bereich von 3 bis 20 u,m llegt. 



Revendlcatlons 

1. Procede de fabrication d'un article moule multicouche dans lequel un materiau de croute est si rat if ie sur la surface 
d'une base de mousse de resine thermoplastique, le procede comprenant les etapes consistant a : 

placer un materiau de croute entre une paire non fermee de moules femeile et male ; 
foumir une composition de resine fondue comprenant un agent moussant et une resine thermoplastique con- 
tenant des fibres de verre ayant un module d'elasticite en flexion de 20 000 kg/cm 2 ou plus a temperature 
ambiante et contenant 3 a 40% en poids de fibres de verre, entre ledit materiau de croQte et un des moules 
femeile et male ; 

fermer ladlte paire de moules pour rempllr la cavlte formee par lesdlts moules avec ladlte composition de 
resine fondue ; 

ouvrlr ies deux moules pour falre mousser la composition de resine fondue sous presslon redulte ; et 
refroidir pour la solidifier. 

2. Procede de fabrication d'un article moule multicouche selon la revendication 1 , caracterise en ce que la longueur 
de fibre moyenne des fibres de verre est 1 mm ou plus. 
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3. Procede de fabrication d* un article moule mutticouche selon la revendication 1 ou 2, caracterise en ce que la resine 
thermoplastique est une rSslne de polypropylene. 

4. Procede de fabrication cTun article moule multlcouche dealt dans la revendication 3, caracterise en ce que I'lndlce 
5 d'ecoulement a P&at fondu a 230°C de la resine de polypropylene est dans une plage de 15 a 300 g/10 mln. 

5. Procede de fabrication d'un article moul6 multicouche selon la revendication 1 , caracterise en ce que la longueur 
de fibre moyenne des fibres de verre est dans une plage de 0,5 a 15 mm. 

10 6. Procede de fabrication d'un article moule multlcouche selon la revendication 1 , caracterise en ce que le dlametre 
de fibre des fibres de verre est dans une plage de 3 a 20 urn. 
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